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gsl' ABSTRACT

4

The potential for local irritation following
intravenous, paravenous, intra-arterial, intramuscular, and
subcutaneous injections of hypertonic saline/Dextran 70® was
evaluated with solutions of its major constituents,
hypertonic saline (7.5%) and Dextran 70® (6%) in normal
saline, in male New Zealand White rabbits. Ringer's lactate
was also evaluated as a control. Animals were observed for
signs of local irritation at 4, 24, 48, and 72 hours after
the injections. Intravenous injections (0.5 ml) of
hypertonic saline or Dextran 70® resulted in an increased
incidence of bruises at the injection site relative to
injections of hypertonic saline/Dextran 70® and Ringer's
lactate. Paravenous injection (0.1 ml) resulted in the
transient formation of injection blebs by all 4 dosing
solutions and isolated bruising at the hypertonic saline,

hypertonic saline/Dextran 70®, and Dextran 70® sites. A high

incidence of hematoma and bruise formation was observed at
the intra-arterial sites (0.2 ml), but these changes were
distributed equally among the four dosing solutions. No
clinical signs were observed at the intramuscular injection
sites (0.5 ml). Only transient injection bleb formation was
observed at the subcutaneous sites (0.5 ml). The clinical
observations following injection of the test substances were
attributed to the perivascular leakage of blood subsequent to
needle insertion. Designated subsets of the animals were
supmitted for necropsy at 4, 24, 48, and 72 hours after the
injections for gross and microscopic evaluation of the
injection sites. The pathologic findings were also
consistent with leakage associated with needle insertion, and
were of minimal clinical significance. These results suggest
that hypertonic saline/dextran and its constituents are no
more irritating than Ringer's lactate when administered by
intravenous, paravenous, intra-arterial, intramuscular, or
subcutaneous injection.

Key Words: Local Irritation, Intravenous Injection,
Paravenous Injection, Intra-arterial Injection,
Intramuscular Injection, Subcutaneous Injection,
Hypertonic Saline/Dextran 70®, Hypertonic Saline,
Dextran 70®, New Zealand White Rabbits

et e e
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Local Irritation Toxicity Study of Hypertonic
Sa.ine/Dextran 70® and Constituents in New Zealand
White Rabbits -- Zaucha et al

INTRODUCTION
During conventional land warfare it has been estimated

~at 90% of the deaths occur either in the field or en route
5 a fixed medical treatment facility and that 50% of those

=aths occur due to hemorrhage (l). Conventional treatment
f hemorrhage has involved infusion of isotonic resuscitation
lulds at volumes equivalent to two or three times the volume

plood lost (2). Supplying this volume of resuscitation
_uid zon the battlefield for treatment of multiple casualties
1s not feasible.

n,() thy O (),(Y ot

Hyoertonic crystalloid solutions have been used for the
) years in the treatment of hemorrhage (3). However,
nsensus has been that unless f»>llowed by replacement of
ost blonod vclume, the beneficial effects of treatment
1yecercosmotic solutions are transient (4). Recently, the
cn 07 a hyperoncotic colloid, 6% Dextran 70®, to the
tonic crystalloid, 7.5% saline, has significantly

ded 96-hour survival rates compared with those obtained
normal saline or 7.5% saline (5). TIf the effectiveness
this hypertonic saline/Dextran therapy is verified by
olinical trial, it would be a significant advance in the
~reatment of blood loss due to traumatic injuries.
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A3 with any new treatment regimen, there are potential
risks Low molecular weight dextran may cause bleeding
= *arwalltles and phlebitis or interfere with the cross-
=ching of blood (6). Hypertonic soluticns may cause
urologic abnormalities induced by the rapid increases in
zzmolalities (7-9) or cardiac arrhythmias induced by the
o pokaiemia associated with the rapid expansion of
extracellular space (2, 10). Consequently, the Division of
swicology, Letterman Army Institute of Research, was tasked
o provide an acute and subchronic toxicity profile of the
hypertonic saline/6% Dextran 70® resuscitation fluid
) This report describes the results of a local
itation study of HSD in male New Zealand White rabbits.
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onjective of this study was to determine the local
o Lotpn ial of hypertonic saline/Dextran 70® in male
tand White rabbits.
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MATERIALS
Test Substance
Name: Hypertonic saline/Dextran 70®
LAIR Compound Code: TP96
Lot Number: NC 54845
Expiration Date: 31 December 1988
Composition per 100 ml: Dextran 70® 6 g
sodium chloride 7.5 g

water for injection to 100 ml

Source: Pharmacia LEO Pharmaceuticals
Uppsala, Sweden

To Sl . .
Name: Hypertonic saline (7.5%)
LAIR Compound Code: TP98
Lot Number: I 318712
Expiration Date: 31 December 1988

Composition per 100 ml: sodium chloride 7.5 g
water for injection to 100 ml

Source: Pharmacia LEO Pharmaceuticals
Uppsala, Sweden

Name: Dextran 70®

LAIR Compound Code: TP95

Lot Number: NE 54941

Expiration Date: 31 May 1989

Composition per 100 ml: Dextran 70® & g
sodium chloride 0.9 g

water for injection to 100 ml

Source: Pharmacia LEO Pharmaceuticals
Uppsala, Sweden
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Name: Ringer's lactate
LAIR Compound Code: TP97
Lot Number: NC 54847

Expiration Date: 31 December 1988

Composition per 100 ml: sodium chloride 600 mg
potassium chloride 30 mg
calcium chloride
dihydrate 20 mg
sodium lactate 310 mg

water for injection to 100 ml

Source: Pharmacia LEO Pharmaceuticals
Uppsala, Sweden

Other test substance information is presented in
Lppendix A.

Znimal Data

Twenty-six male New Zealand White rabbits (Elkhorn
Rabbitry, 5265 Starr Way, Watsonville, CA 925076) were
sstgnec to this study They were identified individually

ith r.eck bands -Jay International Inc., P.0O. Box 1835,
_endora, CA 91740) Two of the rabbits were utilized for
cality control necropsy. The animal weights on receipt
anged from 2.0 to 2.6 kg. Additional animal data appear in
crendix B.

gy

*H@ u)

T

Study animals were individually housed in stainless
teel, battery-type cages with screened bottoms, in racks
equipped with automatically flushing dump tanks. The diet,
fed at approximately 150 g per day (refilled each morning),

~~nsisted of Certified Purina® Rabbit Chow 5322 (Ralston
trurina Company, S$St. Louis, MO); water, purified by reverse
~smosis, was provided by continuous drip from a central line.
Trne arimal room temperature and humidity were continuocusly
onitored bj hygrothermograph. The temperature was
maintained in a range from 20.0°C to 25.6°C, with a relative
rumidity range of 27 to 65%, with occasional spikes to as
nich as 84% during room cleaning. The photoperiod was 12

nours of light per day (0600 - 1800 hours).
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METHODS

This study was conducted in accordance with FDA
guidelines (11) and LAIR SOP-OP-STX-114, "Local Irritation
Biocassay" (12).

up

Since animals were to be terminated at four different
time intervals following dosing, they were randomized into
four groups of 6 animals each. Each group was further
divided into 2 subgroups (a & b) of 3 animals each.
Allocation was accomplished using a computer-based,
stratified, weight-biased method. The XYBION Path/Tox AESLCT
Animal Allocation Program was used in conjunction with a VAX
750 Computer.

The study animals were acclimated for 46 days before the
day of dosing. During this period they underwent a 10 day
treatment of sulfaquinoxaline in the drinking water for
coccidiosis, were checked daily for signs of illness, and
weighed weekly.

- ] . ’ Lysi

The local irritation potential following intravenous,
paravenous, intra-arterial, intramuscular, and subcutaneous
injections for 2 of the 4 intravenous formulations was
evaluated in each animal, 1 solution being injected on the
right side and 1 solution on the left (Table 1). The
following dose levels were used: intravenous, 0.5 ml at a
rate of 0.1 ml/10 seconds; paravenous, 0.1 ml in 10 seconds;
intra-arterial, 0.2 ml at a rate of 0.1 ml/10 seconds;
intramuscular, 0.5 ml in 10 seconds; and subcutaneocus, 0.5 ml
in 10 seconds. Solutions were used as supplied by the
manufacturer, Pharmacia LEO Pharmaceuticals. Analysis of the
dosing solutions was provided by Pharmacia LEO
Pharmaceuticals. Additional chemical data are presented in
Appendix A.

Test Procedures

The potential for local irritation of hypertonic
saline/Dextran 70® (HSD) was evaluated in parallel with
solutions of its major constituents, hypertonic saline (HS,
7.5%) and Dextran 70® (DEX 70, 6%) in normal saline, with
Ringer's lactate (LRS) serving as the control. The dosing
solutions were administered at the following injection sites:
intravenous via the marginal ear vein as close to the tip of
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Table 1

DOSE GROUPS

Group Right Side Left Side

4~nr sacrifice .
la HSD Ringer's lactate

1b hypertonic saline Dextran 70®

24~hr sacrifice
2a HSD Ringer's lactate

2b hypertonic saline Dextran 70%®

48-hr sacrifice

3a HSD Ringer's lactate

3b hypertonic saline Dextran 70%®
72-hr sacrifice

4a HSD Ringer's lactate

4b hypertonic saline Dextran 70®

the ear as feasible, paravenous immediately medial to the
marginal ear vein approximately 1 inch proximal to the
intravenous site, intra-arterial via the central artery of
the ear near the base of the ear, intramuscular in the
lateral compartment of the thigh (m. vastus lateralis), and
subcutaneous in the dorsolateral thoracic region immediately
caudal to the scapula. The hair on the injection sites was
clipped with Oster clippers (Oster model A5, size 40 blade,
Sunbeam Corporation, Milwaukee, WI 53217) on the day before
dosing. Injections were made using tuberculin syringes
(Becton Dickinson & Co., Rutherford, NJ 07070, Lot No. 7H355)
and 23-gauge, 3/4-inch needles (manufactured by Nipro Medical
Industries LTD., Tokyo, Japan, for Philadelphia Biologics
Center, 1015 Chestnut Street, Philadelphia, PA 19107, Lot No.
82H31G). A 12-inch length of PE-50 polyethylene tubing (Clay
Adams, Division of Becton Dickinson & Co., Parsippany, NJ
f7054, Lot No. 93131, exp. date 6/92) was used to attach a

s cond, hubless needle to the needle on the syringe to
facilitate completion of the intravascular injections.
Immediately following the injection, digital pressure was
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Coccidiosis was diagnosed during tae quarantine period
(13 May 1988). A 0.1% solution of sulfaquinoxaline (MSD AG
Vet, Division of Merck Co., Inc., Lot No. EZA-71%5) in the
drinking water was administered from 13 May 1988 to 22 May
1988 to all study animals.

Group la (HSD right side and LRS left side) had only 2
animals instead of 3 because animal 88F00114 died on 5 Jun
88, 2 days prior to dosing.

The area around each injection site was marked with ink
immediately after completion of each injection rather than at
the time of shaving of the sites.

It is believed that these changes had no adverse effects
on the results of this study.

roraq Raw atr

A copy of the final report, study protocol, raw data,
retired SOPs, and an aliguot of the test compound will be
retained in the Letterman Army Institute of Research
Archives.

RESULTS
Clinical Observations

The clinical observations included bruises, hematomas,
subcutaneous blebks, nodules, and erythema of the injection
sites.

The most frequently observed sign at the intravenous
injection site was the presence of bruises (18 of 46). The
greatest incidence of bruising was observed at the HS and DEX
70 sites (7 of 12 and 5 of 12, respectively). Bruises
developed within 24-48 hours and appeared to decrease in size
over time. Hematomas were observed at the HS and DEX 70
sites (1 of 12 and 2 of 12, respectively) 4 hours after
injection. The hematomas resolved into bruises by 24 hours.

The most frequently observed sign at the paravenous
injection site was the presence of injection blebs (6 of
46) immediately following injection. The majority of blebs
resolved within 4 hours without residual effects. Bruising
was observed at the HS, HSD, and DEX 70 sites (2 of 12, 1 of
11, and 1 of 12, respectively). The majority of the bruises
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DISCUSSION

chservations following the intravencucg,
o arterial, intramuscular, and subcutan-:
“;,;:Lonic saline/dextran, hypertonic suline,
.. .7, and Ringer's lactate could all be attripuzei to
crivascular leaxage of blood subsequent to needle

REBURWEN

. : Yollowing intravenous injection of HS and CEX 7¢C,
5 served at an increased incidence relative o
LN #s50 or LRS. However, the majority of bri.isec
ceennlved 1y 72 houvrs in those animals observed thocugh
-l reriod. The increased incidence of sians

rial sites was diue to the greater arterial
_ative to the pressure at other injection
u.ted in increased extravasation of bl.od
-—artcerial injections. The occurrence ¢f bLlebs
~a:;.=ous and paravenous injections were

i

ts
(7 ty ot ()
/V [¥

I

'

8

ceor norral ceqguela to injection technique.  lione of
.7 t.-ution. ~aused clinical signs following
S..ar lnTeZTion
vRilT 'scle degeneration and assccliated
ezl grossly and microscopically at necrcpsy

copueenze of either hemorrhage or the intrbj;:tior
rerisl, 1.e. fur, introduced as a result oI

R :>I:rn. The muscle degeneration and inflammaticon
woiov . be of little clinical significance ani

o

cored ©2 heal with no residual morphological o

s (gaest that hypertonic salin
. ite no more irritating than Riin
Lo : ir.jection

CONCLUSION
- cund, hyperteonic saline/Dextran 70%, ard
: o, Lyrertonic saline and Dextran 708, were no
Irri-aTing trnan kinger's lactate under the Cornilticns of
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Appendix A: CHEMICAL DATA

o Pharmacia CERTIFICATE OF ANALYSIS 1988-12-19

Product

6 % DEXTRAN 70 IN 7,5 %
SCDIUM CHLORIDE INJECTION

Charge No. NC 54845

Inherent viscosity 27 m./g
Absortance (375 nm, 10 mm) 0,066

pH 4,6

Heavy metals < S ppm
Sodium chloride 74,7 ¢/1000 ml
Dextran 70 60 g/1000 ml
Particulate matter pagsed test
Sterility passed test
Pyrogens passed test

Released for clinical trials.

Pharmacia AB
Analytical Chemistry Department

Ax gxlork (h AN

Porsl saarets Teieonone Cavlet Tuiex “Teiecopier
Pharmacia AB -

5-751 82 Uppmia Nat 01818 30 07 pharmecia 78027 Nat 01815 41 33
Sweden Int *48 18 16 30 00 ubpseia pharmup s int #46 181541 3%
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Appendix A (cont.): CHEMICAL [AaTnh

O Pharmacia COPMTINCATE GF ANAL Y51

BT

/5 % 59DIUM CHLORIDE

Charga ty

—— —— R -
Identitization RRATIE T e
Aborbhance 0. Cao
| 6.0
Heryes s tetals < T oppn
Sodium chloride TG 500000 my
Fartizulste mattor Porioed tmet
.'S?:v)?‘]]\'!,y tast
Pyragans pAassad togt
Yeleased for biological trials.
Pharmneiy AB
Anofyticay Chemistry Departrent
j %W Wﬂ} hmé& o
Llifl_.-;bc- Hun son . L .
~ Pastel afdrets slephone T e tras Trie crar
S Phar: macis S
3 S 18182 Uuawms N#1 018 18 0 00 N nharme-.a LA A R

a8 Sweren Int +46 1816 30 00 uonIs- & tarring B N
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Appendix A (cont.): CHEMICAL DATA

O Pharmacia

Cettificate of analysis

Name: MACRODEX 60 mg/m! in Norma! soline

Item No.: 10-4510-00

lotNo: NE 54941

Test Resutt Tolerance timit Method T
Inherent viscosity mi/g | 26 25-28 03700

Colour 001 Max.0.04 03811

pH 49 40-70 USP XX p. 968
Heavy metals ppm <5 Max. 5 USP XX p. 909
Assay for

- sodium chioride g/1000mi | 888 8,10-9.90 02355

- dextran 70 g/1000ml | &9 54- 66 02356
Sterility Passed test To pass test 02885
Pyrogens Passed test To pass test 02983

The identity is assured through strict adherence to established GMP rules throughout

the manufacturing procedures.

Released forsale:  1987-05-25

Pharmacia AB
Quality Control Cepartment

Mats Wibeig M09
Prarmacks AB Telephone Telox Telefax

5751 82 UPPSALA Nat 018 - 163000 76027 phormu s Nat018 - 154135
Sweden int +46 18 163000 Int 446 18 154138
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Appendix A (cont.): CHEMICAL DATA

o Pharmacia ' CERTIFICATE OF ANALYSIS 1933-17 ;0

Proauct

LACTATED RINGER'S INJECTION

Chmq_e_N_o, NC 54847

pH 5,8

Heavy metals < S ppm

Sodium 127 mmol/1000 ml
Potassium 3,91 mmol/1000 m1
Calcium 1,30 mmol/100Q m1
Chloride 105,5 mmol/10C0 ml
Lactate 27,2 mmol/10C0 m1
Particulate matter passed test
Sterility passed test
Pyrogens passed test

Released for clinical trials.

Pharmacia AB
Analytical Chemistry Department

/szmlse}q’bwy'{w . i

“Eiigabet Fransson _—

P 450/) Peomme e 95

Fostal sadren Telephaone Teoles Treten T 77 Peiecopiar
Pharrmecis AR

$751 82 Uppaala Net 016-16 30 00 pharmecia 16027 Not 01818 41 36
Swedan Int +48 18 16 20 00 vppseis pRarmup § Int +48 1R 1541 3%
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Appendix B: ANIMAL DATA

Pt L gus cuniculus

1

W Dol and Whiite

Slkhorn Rabbltry
SO0 Stare Way
sonville, CA 95076

. Joan 688
S an 58

Doreb 88
Febh 88

mication:  Welight bias, stratified animal
; Modical Systems PATH/TOX AESLCT Animal

N
o
WWWWWwWwWN

shimals at start of study: Normal

s wrodosing: 2.4 - 3.9 kg
vy wadires: Neck band

oot Cuarantine/acclimation 21 Lpril 1988
n: Ui laboratory rabbit is the standard

el orer local drritation studies and is accepted

vy vpencies.
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Appendix C: HISTORICAL LISTING OF STUDY EVENTS
Date Event
21 Apr 88 Animals arrived at LAIR. They were

observed for illness and caged in
the GLP Suite. Twenty-six animals
were assigned to the study.

pr, Animals were weighed.
0

22 Acr 88 - Animals were observed twice daily.
“ Jun 88
2 May 88 Quality contreol animals were

submitted for necropsy.

v Jurn 88 Animals were randomized into groups.
6 Jun 88 Animals were shaved.
7 Jun 88 Animals were dosed between 0200 and

1230 hours. Observations and
inspection of injection sit2s were
conducted immediately after dosing
and four hours later. Group 1
animals were weighed and submitted
for necropsy four hours after dosing
was completed.

8 Jun 88 Animals were observed in a.m. and
p.m. for clinical signs. Injection
sites were inspected 24 hours after
dosing was completed. Group 2
animals were weighed and submitted
for necropsy 24 hours after dosing
was conmpleted.

9 Jun 88 Animals were observed in a.m. and
p.m. for clinical signs. Injection
sites were inspected 48 hours after

dosing was completed. Group 3
animals were weighed and submitted
for necropsy 48 hours after Jdosing
was completed.




88
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Appendix C (cont.): HISTORICAL LISTING
OF STUDY EVENTS

Event

Animals were observed in a.m. and
p.m. for clinical signs. 1Injection
sites were inspected 72 hours after
dosing was completed. Group 4
animals were weighed and submitted

for necropsy 72 hours after dosing
was completed.
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Appendix D: INDIVIDUAL ANIMAL HISTORIES

Clinical Observation Severity Code

Severity Lesion Size (mm)
1 < 3
2 4 - 6
3 7-9
4 10 - 12
5 > 12
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Appendix F: PATHOLOGY REPORT
GLP STUDY 88004

Crincipal Investiagator: CPT Gary Zaucha
o-principal Investigator: CPT Denzil Frost
rathologist: MAJ David Young

INTRODUCTION

Srtudy: Loca! Irritation Study

Test Compound: Hypertonic Saline/Dextran Solution (HSD)

Inimal: Rabcit, New Zealard White, 2.5-3.5 kg, Male.

~

.Tage Grouns:
Group 1 (cortrols) Lactated Ringers Solution
Group 2 Hypertonic Saline/Dextran Solution
Group 3 Hypertonic Saline
Group 4 Dextran 70

SUMMARY OF FROCEDURES:

Futhanasia:  Ketamine, IM followed by Sodium
Pentobarbital, IC
imative: 10% Neutral Buffered Formalin
istopatholecgy: Routine
ther Procedures: Gross observation and measurement of
injection sites.

naliies}

{

-

TII. GROSS FINDINGS: Measurements of the injection sites
were made at necropsy. The sites were scored on the area (in
cmz) of observable/palpable skin blebbing or displacement.
e grading criteria are as listed in Table 1. The incidence

cemary of all gross findings is listed in Table 2.

7. MICROSCOPIC ©INDINGS: Tissues saved for microscopic
sawuation from <!l groups were skin sections from the 5
coection sites and muscle from site 5 (thigh) which
cutiinised aross cihhanges. Three sections of skin from each
L olitee wes taken; one from the actual site of
et T ancd e ions 1 cm distal and 1 cm prosimal Lo the

Jecrion eites,  All 3 sections per site were evaluated and
‘1.1 was baged on the most severely affected section.

cable 3 lices the incidence summary (with percentages)
»oricrosoopic rheervation for all animals. Table 4

coddns the incidence summary of non-neoplastic graded
risooepie diagrnnses evaluated using the Kolmogorov-Smirnov
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Appendix F (cont.): PATHOLOGY REPORT

two-talled test. This analysis revealed no significant
difference from controls at the 0.05 level. Annex A lists ..
rody weight, gross findings and microscopic diagnoscs o
ezch indivicdual animal in all groups.

The most common lesion noted in both cortrol and

rimental groups was hemorrhage, frequently with an

ciated acute to subacute dermatitis. Minimal to mili .
s»e‘e:al ruscle degeneration was occasionally prese:nt,

arlly in the thoracic and thigh injection sites, with =:.
;“f sauent minimal acute myositis. The inflammation, a: i1 - .
El lesser degree, the muscle degenerative changes appear 2 ;.
z consequence of the hemorrhage or from foreizn materiz!
{i.e., fur) in the dermis as a result of the injectic:. All
nvmorrnagﬁ and associated inflammation were likely to reuolve
withcut permanent morphologic or functional alteratior.

"

. SUMMARY COMMENTS: Dermal and subcutaneous hemorriar
occurred frequently withcut significant differences in &l
roups. Acute to subacute inflammation, occurring with |
requency, was also present in all groups and was a direc
rd expected response to hemorrhage. Moderate acute

lammation was almost always associated with fragrments 27
fur displaced within the dermis. Although not evid:nt fraop
the appendices, subjectively the acute inflammatory rescono.
were predominantly seen in the 4 and 24 hour interinm
sacrifice animals and the subacute inflammation was cr
:n the older lesions (48 and 72 hours). Skeletal muszc@ =
:generation, sporadically found in all groups, may ha
1nﬂ1dental finding; those associated with an acute
ositis werc mss3t likely related to the 1nflammato*y asoeect s
hemcrrhage. Ulcerative dermatitis was an cccasicnal ol
sion indicating the actual epidermal site of 1nject1'"

Iw‘ QG

Saroyae
PR

e

[STRN O
30

(‘Dth‘<1

=) 3

All of the hemorrhage, muscle degeneration and

associated inflammation were of unlikely clinical J
significance and would be expected to heal with no resziinal
rorghological or functional alteration.
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Appendix F (cont.): PATHOLOGY REPORT
Ornher lesions present 1n tne lung, digestive tract,
vl nodes and ears were incidental findings and, while they
~>flect a concurrent pacterial or parasitic infection,
1in1¢ %o no relationship to the skin and muscle changes.

,1//\ P/
. 3 o_é . S A SO "L P
N .‘,5(‘;'—. [ ,/’l X / b)

#¢~ G. DAVID YOUNG, DVM
: MAJ, VC
Division of Pathology

19 August 1988/dbj
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TABLE 1

Grading Criteria for Gross Finding at Injection £ite

]
6]

1l = 0-0.9 cm?

2 =1.0-1.9 cm?

GLP 88004
GLOSSARY OF MICROSCOPIC FINDINGS

1. Hemorrhage - Variable amounts of red blood cells (RPTs)
present within the dermis and/or subcutaneous tissue.
Occasional white blood cells (heterophils and monocytes) we:re
scattered among the RBCs. Occasionally associated with the
hemorrhagic sites were foci of collagen degradation and
infrequent segmental fibrinoid necrosis of the muscular
arcery wail (site of intra-arterial injection). The degrce
cf hemorrhage was graded on the basis of relative amount of
¥2Cs, expansion of tissue and obliteration of normal skin
cytoarchitecture. Severity-grading criteria are as follows:

1 = Scattered individual to small aggregates of RBCs
coursing between and mildly separating collagen
fibers. (Trace)

2 = lightly larger aggregates to islands of RBCs
dissecting the dermal collagen and/or subcutaneous
tissue, often in a linear fashion, with expanzicn
of the tissue. No to little obliteration of risau
was present. (Mild)

= Lakes of RBCs that expand dermis and subcutis,
often with a bulge in the skin surface cortour.
Notable cytoarchitectural obliteration was prosop:..
Edema, evidenced by clear spaces and widening »f
collagen/connective tissue fibers, was preoont.,
(Moderate)

w
|




Zaucha et 5]--57

Appendix F (cont.): PATHOLOGY REPORT

T BiTs owith prominent dermal oand/on
CLoruranecus expansion and obliteration, o
: oy the entire widtrh of the seor

with o a tonica muscealaris, Che heers oo
Stten transmural, estending from dermis o
cotis, (Marked)

ATSE I (Not observed in this study)

Dermatitis - Fresence of inflammatory cells within ~is

[N

[ORNED

Sa/Tr o supbutaneous tiesd.  Almost always this

oresent with  f-omorrhage and in grez:
seen with the nemorrhage alone. Thne
infileurate was primarily of two distinct w3

il into acute and subacute responses.

inflammatory cells consisting
fren exclusively) of heterophiis.
the relative numbers of cells pre:

9

ert .

U

Cozttered cells within and adjacent to sites of
nemcrriage. Heterophils were occasionally observed

thin vascular lumina, often marginated against
n2 erdothelium. {(Trace)
Frominent numbers of cells, often forming small
clusters with the dermis and/or subcutis. (Mild)

lizmerous cells within the dermis and/or sukcutis,
forming aggregates (microabscesses) up to 1 mm in
ciameter. Multiple tragments of fur were
corsistently present within these aggregates.
(Mnderzve)
Ciffuse: infiltration of cells within the dermis
and/or zubcutis with the complete obliteration c¢f
rzrmal structures. (Marked)

~oere (Mot observed in this study)

Subacute - The presence of inflammatory co..s

whocytes, plasma cells, macrophages and
z:rophilis.  These infilltrates were almost always

acsociazion with resolving hemorrhage. Grading




RTINS TR O RS

WA

yorhocytes, piasma cells and macrophages withir nhe de: o
50 cells occasionally surrounded adnexa with mirn !

“imarily of heterophils and lymphocytes. Ccded o i

Appendix F (cont.): PATHOLOGY REPORT

. = Presence of a few mononuclear cells wi“:.*:
dermis and/or subcutis. (Trace)
=  Preminent cell infiltration of the -e:d
suboutis., (Mild)
= Diffuce infiltration of the dermis .
(”hdnrate)
4 = Diffuse infiltrate with destruction i der:
nd/cr subcutaneous structures. {(Marwoh
evere (Not observed in this study

r
i

(,\ Cm

{

Tilly present on the skin surface and consists 27 =&
caraTlive, ‘Lfen penetrating lesion with destru-s:i-:.
idermis and cragulative necrosis of the superfi.-i-’
insiztent with a needle puncture of the skin) Do
coisns contained a variably thickened zone of Do
liulzr debris and keratin overlying the ulcer. .
adjacent inflammation in the epidermis or dermis.
praezenc.

Mononuclear cell infiltration - The prasencs

€
ruction or obliteration. There was no asscclats

., Coded as present.

cute folliculitis/perifolliculitis - This
rcal lesion consisted of acute inflammation an-d
caco of hair follicles and the immediately &

tissue. The inflammatory cell infiltrate wa:z

AT NTTOAT T
L L&

.'..“L_a-t*i ath

Acute myositis - This was acute inflamma*tion
muscle.  Muascle fibers wore separated by

~f heterophils and fewsr macrophages i
Eos Moast cases contained hemorrhage that ooy

e

"
[V R
ct
—
2
3

e

-~
\-
L

-5 and phadocytosis of the necrotic cellular deir:
‘veria for grading severity were based on C”bj“”fi“
nilarmatory cells and the degree of necro=is

Superf1C1al ulcerative dermatitis - This lerior

dezwal infiltration nor any adjacent hemorrhage. Ti.1-
iral infiltration was restricted to the reciorn I <

muncle bundles and individual muscle fibers. I
avere cases there was cocagulative necrcesis of oo
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Appendix F (cont.): PATHOLOGY REPORT
Minimal detectable infiltration of heterophils.

of heterophils and few

reterophilic infiltration with minimal
of skeletal muscle. (Moderate)
heterophilic inflltration and necrosis ¢f

(Marked)
(Nlov obhserwved oo thiis study)

Myocyte degeneration - 1T: .- lesion consisto

o
e oollo ({macrophages, satellite cells) and a scant
b t2lun completely £illing and obscuring
Lolal muscle fibers. There was usually littile
Ty IOy ¢ yeneration and rarely were other
:mor cells rresent. The foci of degeneration were
ltiple arni random within the muscle bundle. This
. vas coded a5 present when it constituted a significarnt
. oiizal fearture.

Subacute fibrinous pleuritis - This moderate inflammato
: . 't;s~ub@a I a diffuse and moderate thickening of tlp
Eh e y vy a zone of loosely arrayed fibrin and
i scattered neovascularization and diffuse

[R3
At
- n
<
)
vy

ccazicn of variable numbers of heterophils, lymphocytes,
3 w2l lc ani macrophages. At the dunction of pulmcaary
maoandd th “hickened pleura were numercus lymphocyte-
. i smali lyrmcratic channels. The underlying pulmonary
Toorouitial tiseue was mildly thickened and congested wit!
sitnzl alveclil contalning fibrin and edema. This lesicn,
v in a sin~le animal, 1s most consistent with a
corial infection, most likely Pasteurella multocida.
Abscessation - nale mandikbular lymph node was
S F ., py vartable numbers of he.ercohils
noocytes, plasma cells and macrorhages.,
R : w:loa large focus of degenerative heterophils
v e L4y necrotic debris which expanded and
L v fecred lympholid tissue (abscess).  This
cwrroincicd oy a minimally compressed zone cof
i a worniral fibrous response. This lesion 1s most
5 v with 2 bacterial infection, probably FPasteurella
i Codesi as present.




Appendix F (cont.): PATHOLOGY REPORT

Pkl AN

e 2

Mucous cell hyperplasia - The epithelium corn-ai:.
ard scattered mucous cells. Cecal crypts wo:2
Vly lined by similar cells. The lamina propri
”e; moderate numbers of plasma cells and few

nages and lymphocytes. Coded as present.

te oy
i
3

O
1

()H(ﬁw

hi.

ol

e
i rm
c
&

i
' rY rty (2

o

o Plasmacytic infiltration - This lesion ccrnoisreo
. :nd moderate infiltration of the lamira provric
23 vlasra cells and few lymphocytes and macroniaag
thelial changes were present.

0
'Ll

B Typh 1tls - This single lesion of the sacculus rov: .
- )

=3

'ria w1th Qumerous macrophages, hetnrophils Wl

[

t

AN R (U
D -
<

ccytes and plasma cells. Crypts ccntained
llular debris, degenerating heteropnli Aar
ilic fibrillar material. Within the 1y

is tissue, ithere was a single absces~ ti@
ed the follicle. Coder as present.

[T

5 3
I;Z)‘<2*UH

[
rormy

o~
/

.

Fibrinocellular exudate (Acariasis) - Debris rem

P
M

from the car canal consisted of abundant fibrinccel :
exudate with nurmerous scattered cross-sectione of mite:
vvrorably FPooroptes cunicull). Jnded as present
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